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Abstract of JP2003022709 

PROBLEM TO BE SOLVED: To provide a polyelectrolyte superior in ionic conductivity and durability 
and suitable for a proton exchange membrane or the like of a fuel cell, and provide an electrolyic 
membrane having the electrolyte as the main component, and a membrane/electrode junction 
containing the electrolyte. SOLUTION: This is a blended polymer electrolyte composed of a mixture of 
(a) polybenzoxazble or polybenzthia^^ not less than one kind of groups selected from a 

sulfonic acid group and its salts or a phosphonic acid group and its salts, and (b) a basic polymer 
having at least one kind of groups selected from groups composed of a sulfonic acid group and its 
salts, a phosphonic acid group and its salts, and a carboxylic acjd group and its salts. 
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The polyelectrolytes, useful for proton exchange membranes of fuel cells 
with good resistance to heat and acids, comprise (a) polybenzoxazoles 
and/or polybenzothiazoles having sulfonic and/or phosphonic acid (salt) 
groups and. (b) basic polymers (e.g., vinylpyridine polymers) having 
sulfonic, phosphonic, and/or carboxylic acid (salt) groups. 



ittp://stnweb.cas.org/cgi-bin/sdcgi?SID=149305-1753573214-200&^^ 



3/28/2005 



mB^mm (jp) (12) ^ M # |^ ^ ^a) (nmrnommm 

#W2003-22709 
(P2003 -22709A) 



(43)4»BB ¥*3tl5^1 ^243(2003. 1.24) 



(51) Intel.' 




F I f-'73-h*(#*) 


HO IB 1/06 




HO IB 1/06 A 4J002 


C 0 8 L 79/04 




C 0 8 L 79/04 Z 5 G 3 0 1 


101/02 




101/02 5 H0 2 6 , 


HO I B 1/12 




H 0 1 B 1/12 Z 


H 0 1 M 8/02 




HOIM 8/02 P 






mtJit m^m^s ol (^ is m) luiHtcsiK 


(21)aiS#^ 


1$H2001 -2082^( P2001 -208225) 


(71)tHBIA 000003160 








/r>€%\ til USA n 

(22)miiB 


¥jS613^7 ^ 9 H (2001. 7. 9) 


::*:IKJff*IET&«E[Sag52TB 2#8^ 
























(72)f8W# «□ 


















Tif—M^) 4J002 BJ002 a«)02 CM031 OQ02 






5G301 CA30 aX)l 






5B026 AA06 (30)5 


(54) ^m<om: 

















(2) gg2 003-22709 (P2 0 0-3-2chA) 



^(OM. t^xt^ymmm/^co^. :^}vt^ymmRif^ 
mttiyi^yv^v^-mm'S. 



i&tXAr3(STia-«i^ (2) : 
[-(1:2] 




<S2) 



rii:Ar3{i|il-T-i5o-CiM=5roTi,^Tij;C\ 
StXX2{40X{iS$-a-r. YtiO, S. C = 0, CH 



2. C (CH3) 2. C (CF3) . S (=0) im^•rtL 
P^mt. Ar2{4TiB-«i5t (3) ;. 
Ut3] 



SO3H JSO3H "^^.^ 



U3) 



Ut4] 



(^4) 




ni{±l-l OOOOiOS^Sr. mMiO^lO 



[-ft 5] 



[5»^ ( 5) {4. ^^mc7)i^0jiL#fi*>\ yyyj^X 

X4{4SJI^X{40M?-<^V^-fix*>$-^L. Zti(>im 
-•C'$)-5Tt,^^-5TV^TtcfcV^, Z{4. SO3HS. 

PO3H2S. Rr/^ti'^cr>i^i}^t:,mimiimmi(r>m 

Sr^-r, q(41 — 3<OSiSc2:. n2{41~l 0 0 0 O^t) 



(555) 



[if ^3] i&mi^V-^-iii^ 2-t'-;WeUi^> 

.-K'j^yxw $/y~;K jK'j='fyu>'. 



(3) gi2 003-22709 (P2 0 0 3-2ch8S§il 



[0001] 

mmmnm^^tzi^/wm^mzmth h<r> 

[0002] 

^^ty\mwtLxm\^hm%-km^mmm\bL 

izm^^htiim^^mii. >!ii-ty^mi: ltto h 
ymmmtmzit^m. m^ mmt^mmf^ij^miz 

u^-ifsy:^)Viir^ymkii^m^fiX%ti, 

isimt-m^zmhh'^. m<m.^\j^^ht(:h . 
fz^sb . Wkmm "^tihy^^j -ivkmrn t tmmm 
m^zi5\,^xii.. ^m^^y-ji^izi:h&.m&Tti^ 

mi±±^zm^iix\^iyi<.mi:mit lts o'cf^as-c 
mmt^mwm^zisK^xh. mcozixy-f^m-t^'i:: 
t i)mf-\mmim<^miLmm t \^x^m^ tix^h. 

[0003] ^'^-ymx:i:f}-Tf.y7.)VTi-^y^m\,zi^h 

t^ymm:m'&LmmxLtz. \.^mhm\^mm^ 
miKmz^mti^h'ofz. 

[0004] mmmutiifmcD—:) t ix . ^mt 

^V'?~t(r)M-^t^mhtiX\>^h, Ztm. 

-izx ^xmm-ti z k xmmmm ixot-rih^ 

hy (m&^V-?-) k. ^V^yX^ ^i/Y-j\^ (Jg 

mt^ v-?-) k oii-^ ( m^^m'Wffmiwo 9 9 

/5 4 3 89^^fg) ^i:>'^^>fLTV^i,. U^L'Sr*^ 



[0005] mm/mmi'fmwo 01/01 

5 1 O-^^^T'Ji. 2, 5-x7/P:ta-3. G-v-';^ 
;U5i-vrlx7:?;Hf^. 2.2' --J^jUt^-A. 4' - 
Vy X -)V:t.-T'}Vl/ij}Vifsy^-kM ^fzi^ U ^>xr 

iimixx\^m. ^<n^ isy\mmzm.x\i^^ 

[0006] %wm^jkWm'5 99355 o^lc:{i;<>;l' 

m.wjm.-^'^kcn^^^-m.-^mK ^mmwmm^^^ 
543 9-tt:{i;^;p^y®?S^ir-ri>^u<yx^ 

k%%\mWj:Wm.z^\.X\m^t>fiX\-^ts:t-^'>fz, 

t tz . xjvut^ ymm^^ti ^ V <yx^ 5 ^'v-;p 

^^Tf-I. ^ V xjVits y . X- TJUXilit^ y , > X 
-T/Ux-T/l'^^ h y^ri:iOffeO;KU v-^jgWi *) i 

^ y 15^14*% V ^ki^o XAP h-^fz. 

[000 7] -^^c. mm^')-?-\z^mE^')'?-^ 
u-^th z k xmAmm±th tcoco. mrnzm^^ 

^-mm ix v 5j-yfeaM4ir«i^tc:'r-5 1 <o 

[0008] 

immmiJ:dk-tmm] ^wmmit. m\ 

«?fi(Orahy3mJi=3ri:'{35Ki^. ^^yiS«14i:B 

Z. k ^z$) •!) „ 
[0009] 

mmmmthfzibcom] ^m^^a. ±fegw 

h U ^y X^^^tf V-;i/X{i^ iJ <yX^ r V-zUi: 
X. ©Att. ^:ty{E#1±=5ri:lw®iiyi1Stg2:S^-r^'; 

[0010] -r^i?*>*%BJ(i. 

( 1 ) ( a ) :^)Vi]r^ymm'mWML. X\iTi-^xt^y 

"rtl-^^z 1 WXh^f l)5KU'^yX^dfW-;kX{i'-K 

!;<yx^rv-;wi: , ( b ) x;u*yiisatx-eo 

ig. ;^x4^y@?gaT/'e(7)jg. :^ )Vt^ym&Mf^(r>'^ 

t-htphmx o^(ms-atLtc7)s$-^i^4'tc iTO 
±^-r-i.^gm-K 'J '^-kcnm.-^mt^h^sh xi^y 

UT-miK®. (2) ;i^U'<.yX;!-#HfV-;kX{i.-K 
'J^yXf-rV-ykj&JT^-JKi*: (1) Xfi (5) ; 
[■fte] 



(4) 192 003-22709 (P2 0 0 3-2ch; A) 



■ca§tiS^J:0^{mi.-aJ^XJicOSS$:aU A 2. C (CH3) 2. C (CF3) . S (=0) ^W^-ffi 

ri tAr3{i|iI-X'$)o-Ci>P5roTV^Ti<J:V\ Xi ^^^^f. A r 2 (iTIBHK^ (3 ) ; 

&lXX2{iOX{iSS:^f . Y{iO. S. C = 0. CH [-fCS] 

),H HO35 



1^ SO,H >=v 



(^3) 



♦{iTieHR^(4) ; 



miiLtmmm-f. Ar 



[-ft 9] 



^0-0- ^OfO- ^>rO 



(*4) 



OOOiOSicSrmm^-r. ] 



(^5) 




(Z}q 



S:^t, q{ll~3cOS^$r. n2{ll — 1 0 0 0 0<7) 
1^^. m2{i0-l 0 0 0 0<7)m^i^tl^ttM 

t, ] x-m^tiizb^mit-th ( 1 ) tiiEmort' 



I., ( 1 ) xji ( 2 ) iciei!ioy^yh';Ki;v-mjgM 
0 . ^mz\ ( 4 ) ( 1 ) - 3 ^-riiJ&H^fem 

0 , MlXt, ( 5 ) ( 1 ) - ( 3 ) OV^-f iij&HzlBii 
[0011] 



(5)192003-22709 (P2OO3-20^ 



tLX. TIE (la), 
t^tl 1] 



(Ix) 



^0:0-'"' ^X^"" 

-CCr^5>"- -CoaXc^- -C3itX^"» 

^3Xa^- -{^D^'tx^- 




F,C CF, 



(ItJ 



(1w) 



(iJi) 



^U^O{±(lb) . (Ic) , (le) . (If ) . 

(ig). (1 i ) fti»^.tv^(^{i (1 

b) . (1 c) Xhh. 

[0 0 12] Ar2c7)^14Si:L-C{i. xyt-rf^y^S. 

tL< . x}Vit^ymmmity\mmm^^fzib{,zi 

0-9 9^;U%oraiCj)|,>Ii:*Jif^L<, 2 0^;l-% 
mTt'J)§>I^*U t< . 1 Q>^)V%\:XfXhh 

ztt^^ ^izMt mim<mmi 1 m&±x'hti 
\'\ 

S03H 



• — ^ (2b) 



[0013] ^mmmtii. 1 j@m±co^#j^^^-^tf 

(^immmiiftLxm^bx\^i,:i}imti^\ m 

mmi,zii. T)v^)vm. x-r;us, rsys^t'ios 

leolfjt ( 2 a ) - ( 2 d ) T^^tLSS^^tf 5 CI t 

ii^X'^h. 

POaH 

(2c) . — O-SO5H (2d) 




(6) IB2 003-22709 (P2003-2 cA) 



[0014] Ar^mt l\>mt LXli. Tieo^ 




^\ ^X'h (3b). (3e). (3g). (3k). 
(3m) *>'J;i5»rt<, (3b)\ (3m)«tJf 

[0 0 15] xmt/xmox'h^ztijixoMti 



(3a) ~ (3t ) : 
[-fbl3] 




X'3blZbtf^^i^l,zntL\>\ ttz. miai^m2{iffi 

g«Offit'$>-oTJ:V^/&\ ml/n lX{±m2/n2/&iO 

mtt<. 0-0. 2comx'^ht^(>izmu\ 
[0016] ^^mi,zi5ifhmL^vr-<7)m tv^^ 

mr ( 4 a ) - ( 4 a n ) fc^fsj**, C:tl^>t:|||g§ 
l-f[:l4] 



(7) 12003-22709 ( P 2 0 0 3-2chGA) 



[0017] UtIS] 



r 



(8)li2 003-22709(P2003-.2v^88 



V^CF, FjCr CF, 

$0|H 

FjC'^CFj F^^TCF, 



[00 181 tf-Ci^ff* U^C0{± (4a) . (4c). 

(4e). (4g) -C'$>l.. ^tLA><7);KU^-{i^^»c7) 

^Mco-mx-^^-ti z t t^T^ i> , mm. ( o 

[0019] *^BBoiH4^l'-7-t:fc{tl.s 

[0020] ^^mizmhmm^^tiumt^v 



\L~)Ut^xt^ymcr)±^m^i^. t'~)i^7$.yt7:!^ 

^iOftfi-^ft. ;KU (4-t'ri;H^Ui;>') 

'im. 4 - b*:i;Ph- U i^yt h'-zUXjVt^ ym<7)^m^ 

tl. *?y ( 2- t'::i;Pb •;>->) (nX)Vif^y\m. 

u ymof^j^-^') ym-^^i^mm^ 

^U-?- (^Ux-r;Px;U;};y. dtyx/i/^y. d^u 
^hy, ,-Kyx-r/Ux-x;W:>-by) coxjut^y^m 

[002 13 
[^kl6] 



(9) 132 003-22709 (P20 0 3-2ch^ 



|8p) 



[0022J. ['fkl7] 



(10) S2003-22709 ( P2 0 0 3-2chRA) 



(Sac) 



(fi4) 



(CHahPOjHi 

aOjH 

0 




(tan) 




[0023] ztii^comm^^-th^mi^v-?- 



^ n n;< f-ZUx-T/l^tz j; S o a>< f-zHt^rS'S 

ii-m. 2. 5-i^ti)Vir^^i^i, A-^y-^y^Jii-^xt^ 
ym. ^:if<^X;l^*X{4*X;^x^7:?/l#, A-X)V 

xjUiix-(V7:^)Um. 3, B-'J^ffJl-^fs^iyKy-tzyt^ 

4. S-i^*;^?;!/-^^^-!. 3-^y-(fyS/;}^;?.*;>- 

i!. ^i:^o;^;^^^X<i*;^:^•^y7:^';^®!. t*;:^ (4- 

;<?;P;fC^S/-3-;^yl';t;7x-;l^) t*;^ (4 



;^ (4-;*;U-K^i^-2-;^;l^;^7x-;P) x-r/U^ 
4. 4' -yij)V-^f^^l/-3, 3' ->^X;U;}t^yX7 
x/y, h*;i (4-;^;l<';Jf=Jfi^-2-;^;P*7x-;l') . 

2. 2-t'7. (4-;;7/l''-K^i^-2-;^;l/*7 
x-;!/) rnysV. t';?. {A-f])VifA=>'-2-X)Vif^ 
7x-;l/) x;W7^ 2, 2-h'x (4-;</;k;K='f 
-3-x;^:^7x:=.;^) A.df-y-^ypi^uT'nyx'y, i , 
^-i^X}Vit^-2, (>-^ysvyVi])Vif^y^. 2- 
X)\^ii-^-i , 4-i-yi^\yy'J:^jit'ym. 4, s-v'' 
x;p*-2, 6— ^7^^y>'';i7;^#y^. 4, s-'J 
*j^*-2, 6— ^7:?^'yi^';i^;^#>^. 6-*x;j-. 
-1. 4— ^7^^yi/';&;^;Kyi!. 5ri:'<0iHf»^W 

[0024] i^tt«2:^-ri.lg«ttJi^'J-7-n|3i7)i!ttS 
Oft{ittS<^«i2:]R^ Ubi^X^ltiKmKiiO. 
1~5. Omeq/gcoigfflT'fc^. J:'5»ilL<{i 

1. 0-3. Omeci/gX'h^.m&.m^^-tl^V 

KyX7i-^^v'-;uxii^ U '^y x^rv'-yu. mm 
i4S$:^rtl.lSm-K'J-7-0^^^4iil 0 0 0-10 
0 0 00 0 0OiSfflT'3^-l.ii:*Ji?tL<, 10000 



( 1 1) B2003-22709 {P2003-2 m 



o:it ^tK ^m^mmmx^i. m^m^ 

.-Ktl V- ( 4 a ) . (5a) ^j:t'(^mm^j:mM.m'F(0 

^i,zii.im^^i}<o. 1-10 0. ocom. x'o 
ntLKii. 1. 0-50. o<7)mm. ^i^izntK 

{i. 3. 0-3 0. 0<^liHT'S)l.« .-KUT- (4a 

ti^o. 1-10. o<r)^mx'h^zt9)mti<o. s 
-5. o<r>imxh^:itti^xmtb\\ 

. [0025] mtmt:^ti^'j ^yx^^-tY-j\^x 

s^<r>^mti\ 10-100 %<r>mx'$> h^tm 
tu\ ^^^z2o-^5Q%x'hi>mmjkmty 

{i 1 0 0 0-1 0 0 0 0 0 0 OOtgat'*!. i i:**^^ 
L<, 10 000-1 0 000 0 0c7)|gBT'*l.ii:*^ 

y^~m. iMEm. m^Lm. mmm^mif'^m 
imcournxfr^j: ozt f)K' ^mm^m^j^^m 
x'h^ . 'it^mm&<7>-mb lx. im^m.(^m%im 
mmmth , --ku ( 4 a ) . (5a) ^£z<m 
m/£mMm=f-(^^\.z\i^ mi^m^ o . i - 1 o 
0. Q<^^mx'hh^)itim±L<. i. 0-50. o 
<oiifflT'$)i>c:^*uoif^L<, 3. 0-30. 00 

Kffl-C?>l)C:i:*«ltf*Hr\ (4ab) . (5 

q) >5ri:'iOSfttt:5)-^£7)j^^t{i:^ ^^^^g;:,.'0. 1- 
10. 0OHfflT-$)^^i:*^mt<0. 5-5. OcT) 

-ff)WL<m^^z\i. m\<r>^M.<D-nm:lQLi>:itifiX'% 

tt'^^. ^^4^. mt'ir<r)WU<mm<7^^TXm^ 
[0027] 3|s:||HJ<7);}f i; ?i-&j§?KX(i 



h^tmtL\^, trntmutLx^i. n. n-^ 

h^mtLX. M^VJi-^J^. ^iVJ^^yj^. ^^T)l 
^tLt.i j:v\ ^M^'i^'-KUv-MiO. 1-30 

mM%<r)mmx'hh^tifm\.\\ mt'ttmrn 

0. 5-5S«%-C-?)|.. 

[0028 \mmt-t^^mm%hiimwjk'^(Di5mt: ■ 

i:'(3±-5T. mmm^L^ ty^m^^^^'j-^-co^ 
mx^iw&mkx-mm^^^^^^:! t mt m 

mti:ibmti\>\ zm. mi>zmxm<^^ 

'j-^-tm^^tifzmx'mi'^y ^ fi-Mz^m-^^t 
hx'^i. mm^'^mmmm^^zmtll ^ v 7Y-)v^ 
r^')'7~t^?).^h^ti.t. m-^j:m^^-th(^\.zm^ 

[0029] *5iBjcorff 'J -^-wmm^mtrnt 

L\i^-Hm.t. r^'}'7-nm^<^\mt^^(^^^x yx% 
^A-x h Lfzmmt-^wM<^i.dmmm.i^\^x 
VM's.mmh >! t t^x^ -i. . mmcom^imm^zx h 

m.xumizbmti\>\ ^^xhtimuz . 
a. iivTM.'^^y^y (Sii^p) Wj:b^Wi\^hz 
bi^x^h. mmm.if%\^^^\.z\t. mw^mm 
tm^xw&x'^^:^ v-thbrnmrsm-i^^Lxm 

^\Z^^X\-'fhZbi:^X%h. ^-^xYth^mm. 
(^Wmm[zUW^titi:\^if^. 10-10 0 O/zmt'S) 

hzbmt.\.\-^> mt^hbmbLxmm&%xtii 

*F^L<{il 0 0-5 0 OxzmT'&l.. ?§?gcOdf^Xh 



(12)|2 00 3-22709(P2003-2;A) 



m^zimtim^izii. mm ^^^^'^^-^mx ^^z 

1 0.0 3 0 ] :^^B^miiEmzmtxim<^mmi>zt 
hut htK ^ ^ymm^comt'i^itT^ h m 

m^Cl ti}mt L\>\ Miiimi>Zii2 0 Ouml^kTX'hl 
Z-ttrntK. 1 0^5 0 MmX'hi>Zt:b^^ ^l,zn 

[0031] ^^m<^^V'?-mmMii^^yimm. 
xmxmzmtix\>^hfzib. 7^;i/A. mkizLxmi 
mm^j:i:(Dr^hy^imt Lxfmt^coizmix^^ 

[0032] if%m<mwm'if'¥-nsimm/mm%^\ii^ 
{i. m'ifTmm'^mi^zm.-^mbimMh^Tt^'yvri' 
Mz'o. i^m.(^:^'xmmM^zifwmr^ y -^-nm 

r^'j:iL^vy^vy ^v-h^sta^m^y ^ )VMz^ * 

->xm^=F-mmmzm^Lfz<r>mmmi^^x^ 

-thZbiiX^h. ttz. iKD^-XYXit—^^y^- 

Lxhiiw ;itihmmii. h^t-tM^y^m^ 
^m(7)m>mi>zx -^xhb comizmtz t ^ tr t j; 
0. I'-'iom&xxhh^it^mtLw ttzx^-^y 

[0033] fmnfm^mcomM^^imuzmwM 

Sr-irAT'UTtiV^. jMijicOigtfSil-SOnm^ii^ 

T-j)i>^i:Aw^ Li\ m'!i^'f-mmMiznthfm(r)& 
ii5o^iooo%ff)mxhhztffimL\>\ -eo 



;Wh-;l/X— r;U3;KU"7-, TVyy/i-t'cixi-iyy 
!>. 

[ 0 0 34 ] 4^>y hri^xcrt^mi. mtitimi^zx 

0 0-30 or. 7V^E:'3{i'l~l omp acoKffl-c 
[003 5] 

[0036] ( ^ y^ttas^ ) um^mr^-y 
. {ryxiym) ±.x'mmwskm<^m\iz^±m m 

@: 0. 2 mm) ^nthX . 8 0^ 9 5%RH^0llig 

• iis^-7> {{m i-ifm^wmm. lh- 

20-0 1 ) ^\<zmA^^L. S^iUP^cOl OKHz 

fcis (t i. ^gE^ y y X ^ S O L A R T R O Nit 1 
250FREQUENCY RESPONSE ANA 

LYSERt^ioii^uc. wmmm^mt^^xM'M. 

mm^mtmms^mruyYifz'RW^'mT 
(r>^\.zii^^t&mm<7^mi}L^^^y^)vuzm' 

[S/cm] =1/M«i[cm] ^m- [cm] 
XffifiiM^E [Q/cm] 

»1t^(S/'cm) =li!ii(cin)/liOfi«ii[(Q) 

[0 03 7] (;KUv-^:^i!c^jg) ;KU-7-?i;S0. 0 

5g/d 1 c7)p<:?y;:?.;P4^y^i§?gtcov^-c. 

[0038] ( W7X14lfii^ ) r^'} 5 0 m g 
5: 5 m 1 C7)^ :ty3Sm7j<t h t t;<r7:^ry7-;k4'f:Sf 

KLtz. Tyy'Mil 0 5'cxsBmm,Lfz. }^mk 
rynv^mnL. i G2myy^y^)v^-xmmi 

ik^tz. 

mm&-^ [%] =SS1tt*[mg]/5 0X100 
[0 03 9] (^^yft^co^) --K'jT-miSKJil 
OOmgSrO. 0 1 NcONaOH*^?S5 Om lfc?SiS 
L. 2 5'CX'-^mWLtz, -e^om. 0. 0 5Nc7)HC 

lymw.x'^mm'^Ltz. ^m^mz^t^ ^mmm^-^ 

•^ttM«fi[|lal^^fiC OMT I TE - 9 8 0 SrfflV^ 

'f:tytt«-i-qr* [meq/g] = (10-}iS^[m 
l])/2 

[00401 ( iJI&tt ^fiiii ) S^i?#BlfS8l*M^J>:W« 



(13) B2003-22709 (P2003-21A) 



TGA-5 OS:fflV^T. i|i<72mgO-9-yr;P.ifU^- 

[0 0411 (HWJl) ml/nl = 0. ^mSiE 
5. 3 d 1 /gT?>l)iH4S$:^-ri.'-K'J'<yX^df-9- 
y-;K4a) 0. 140g.*m^JSl. 2dl/g 
•C"^>l.^*S:^-ri>JSait'-KU^- ( S a e ) O . O 
28g. 0. 0 6gi5DhUx^;l^r$y$:3 0ml<7)>'' 
;»(f-;l'X;P*:5f>'h' (iaTDMSOi:l&-f-l)) ^6 0t: 
TUMfPLTJf JgL/i. mm^: 1 G 2 ;^'7X7 ^ ^P:? 

4 or-C'2 <}:v^-ci 0 o'CT'i am^ti 

mjiffiie*ILTDMS0Srl^t3t. IHMtJ^^liJi:, 

t 1 N H c 1 ymm'pm^x' i as 

3^*t3iB?faiuci:§ioisbK«ii, mmmuz 
*f t T 8 5 MAxx'h-^tz . ntcov eo^immm^ 

[004 2] (^tfi^J2-l 6) ii^V?-tW.-^it^^ 

[0 043] (mmmii) mi/ni=o^Kim^m 

5. 3d l/gT'^)l.i?14^U7- (4 a) 0. 140 
g. .-KUV- (5o)0. 030g$:10mlO;<:5'y 

x)\^t^ym. {iii.TMSAmi-h) .^m&x'mnLxm 
mtti, mm^ i o^a^yxy ^ iv-^-x-^'^Ltz^. 

'^n^m^ijv X^±t 6 0 0 At mOJS^T-m L 
fz. -g-cOi^ta^ffffl^TT-m^ScStfcf*. M(y 

'mpV.\iz:mLxim^'±fz. ^^htu-zmi. w?m. 

I. mmmrx-nmifz. wm^mt:mnz^-t. 
( m ) B±mmm 270-30 j^^^'h^^^tf-^^ 
v^Tii^L^tMo^ I Rx^:^' hjv^m 1 fc^-r. 
[0044] immm 1 9-2 s ) -^-tu-^iti: 
^ L/^flsti. mmm 1 7 i: iii:m<o^jiT')i$-fm l 



^.fFfifi^mSr^lt^-f. 

[0045] (lliSfi?lJ2 3 ) a^ffi^ft**2 Owt%-C' 
$)|.;i7-.i<y7'7>y^' (m^fl;{)^"2 0~3 0nm) 0. 
7 2 gi:-t7 (SIMM) (ra^Ky^tS^ : 

^i-y^:fy iSmm mm2 0%^ ) 1 g5ri^tz 
^rl. J: a tc^/'J-b U y 5 gtc^I^i^l.^: fctci^T 

«Si^-^#:cO&^a}^g{i: 0 . 5 m g/.c m 2 fSi -5 

^(7)#m^$rS9^L/.:i:C:-?)l. Sxi o-^S/c 
mX'h'Z'tz,. 

[0046] ( mm 1 ~ 2 ) i!tt» ^#1- ^ism-K 

[^18] 




«D;K';'<yX-f 5rV-;P (OTPB I i:B&-tl. ) SrlH 

TDMAci:Bsi-^) ^fflv^fcfteJi. mmmtmmzt 

xm^muz, wmmmmiiz^jkt, 

[0 04 7] {imms)m.mi^timmi^V7 

[^Iii9] 




(D^v<yx-( ^yv'-ju (JiiTp-PB I tm-fh ) 

[0048] (Jt«^4) ttiIRc7)>f^>'^jg|-c$>|>N 

a f i o n Oil^M) 1 1 2 (ri^ytiS?) 

[0049] 
[^1] 



(14) S2 003-22709 (P20 0 3-2+A) 



No. 










Mia 


lEO 












m/n 


<dl/c) 




m/n 






(S/cw) 






0.00 


M 




000 


1.7 


0.200 




?0 


2.67 


054 


390 


92 




4a 




0.300 




22 


2.93 


051 


390 


90 




0.10 


7,5 




000 


1 7 


0.300 




^1 


3.01 


058 


390 


89 








0.10 


1.9 


0.200 




21 


2.54 


0.29 


390 


95 






0.10 


13 


5ae 


000 


1.7 


0.300 




20 




034 


390 


n 




4a 


0.10 


1.9 


0.20D 


19 


2.87 


0.44 


390 


93 






0.00 


1-7, 




ooo 


1.7 








2.78 


a7i 


390 


94 




4i' 




0.300 






2.66 


0.67 


390 


96 




0.10 


3.2 




0.10 


1.9 


0.200 




21 


2-99 


0.44 


395 


90 








0.300 




23 


2.50 


034 


390 


97 




4a 


0.00 


6.4 




0.00 


1.6 


0.300 




?o 


2.99 


029 


390 


88 






0.10 




0.200 






2.66 


034 


390 


90 




4e 


0.10 


13 


5d 


nno 


1 fi 


0.300 


DMSO 


22 


2.65 


040 


390 


94 




0.10 


2.2 


0.2QD 


20 


2.78 


048 


390 


92 




^ 


0.10 


12 




ooo 


1.6 


0.300 




22 


2.B2 


038 


390 


99 






0-10 


22 


0.200 




1^ 


2.81 


0.39 


390 


94 




4o 


o.oo 


6.4 




000 


2.3 


0.300 




21 


2.86 


0.78 


390 


95 








1 0 


OiOO 




21 


3.01 


034 


390 


90 




46 


0.10 


13 


5k 


ono 




0.300 


MSA 


24 


3.15 


0.70 


390 


87 




0.10 


1.8 


0.200 


21 


2.B5 


048 


390 


94 




4t 


0.10 


32 




0.00 


2,3 


0.300 




23 


2.79 


045 


390 


97 






0.10 


1.9 


0.200 




20 


2.96 


051 


390 


68 




4a 


OJOO 


6.4 




0.00 


1.9 


0.300 




21 


2.76 


045 


395 


99 






0.10 


1.7 


0.200 




21 


2.90 


051 


395 


97 




4e 


0.10 


18 


6u 


0.00 


1.9 


0.300 


MSA 


24 


3.05 


0.55 


395 


95 




0.10 


1.7 


0.200 


21 


2.75 


0.40 


395 


97 




4i 


0.10 


3.2 




PrPP 


1.9 


0.300 




?3 


2.59 


035 


395 


98 






0.10 


1.7 


0.200 




20 


5^.86 


049 


395 


62 




4a 


OjOO 


6.4 


PBl 




1.5 


0.300 


DMSO 


?o 


2.12 


0,05 


390 


90 




46 


0.10 


3.3 




0.300 


/DMAo 


21 


2.05 


0.02 


390 


91 






0,10 








19,1 




MSA 


-ISL. 


m 


0,04 


39P 






Nafionlia 












50 


1.10 


015 


3qp,. 





[0050] m/wm^w iiw^-fh ^ h i . 

irnrn^] :^m(^^v ^-wmmi^zi o . ^j-y immmmm 



(15) 32 003-2 27 0 9 (P20 03-2iiiai 



[UtiiB] ¥J«1 4^6^ 1 9B (20 02. 6. 1 

9) 

imEmmB^} oo4 4 

[0044] immmi 8^2 8) ^i^v-^-tm-^it^ 
miEMms^] 0 045 



[ffliEl*lS3 

[00453 (mmm29) el^mm^^20vft%x• 
$>l^-t^yy'y i ^=Fm^ 20~30nm)0. 

7. 2 gki-y A^y {^mm) mm ir^^ym : 
^i-y^ty immm) mm2 o%j ) i g^i^-t 

^j:lXdl,zyV-tUy5glzm.-^^m-^:itl,zX^X 
^-xh^:mmLfz. ni^tifz^-xh^xy'l^-i,zX 

0 m^t^ zk^zx-^ xmm i xwz^ v -^-wmn 
m-'ij(omi>zm^ i . wsmk tJt . t a -:/rc^ffli3 

SM^^ft<7)e^gSF»{i 0. 5mg/cm2T'?)'5 
fz. Z<m%^^m^LtztZb\. 5X10-3S/C 



(51) Int. CI. 7 mm^ 

HOIM 8/10 



F I 

HOIM 8/10 



^7>K (##) 



